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METHOD OF DETERMINING A VALUE OF A
NON-FUNGIBLE TOKEN IN A COMPUTING
SYSTEM

FIELD OF THE DISCLOSURE

[0001] This disclosure relates generally to non-fungible
tokens (NFTs) in a computing system, and more particularly,
to determining a value of a NFT 1n a computing system.

BACKGROUND

[0002] A non-fungible token (NFT) 1s a unique and non-
interchangeable unit of data stored on a blockchain (a form
of digital ledger), which can be sold or traded on digital
markets. NFTs can be associated with reproducible digital
files such as artwork, photographs, videos, audio clips,
music, games, and documents, and a license to use these
assets for a specified purpose. NFTs use a digital ledger to
provide a public certificate of authenticity or proof of
ownership, but do not restrict the sharing or copying of the
underlying digital files. The lack of interchangeability (fun-
gibility) distinguishes NFTs from blockchain cryptocurren-
cies, such as Bitcoin.

[0003] Currently, the value of an NFT 1s determined
subjectively and speculatively.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIG. 1 1s a diagram of computing system {for
determining a value of an NFT according to some embodi-
ments.

[0005] FIG. 2 1s a diagram of a digital collectible assessor
according to some embodiments.

[0006] FIG. 3 1s a flow diagram of NFT valuation pro-
cessing according to some embodiments.

[0007] FIG. 4 1s a block diagram of an example processor
plattorm structured to execute and/or instantiate the
machine-readable nstructions and/or operations of FIGS. 2
and 3 to implement the apparatus discussed with reference
to FIG. 1.

[0008] FIG. S 1s a block diagram of an example imple-
mentation of the processor circuitry of FIG. 4.

[0009] FIG. 6 1s a block diagram of another example
implementation of the processor circuitry of FIG. 4.

[0010] FIG. 7 1s a block diagram illustrating an example
soltware distribution platform to distribute software such as
the machine-readable instructions and/or operations of
FIGS. 2 and 3 to hardware devices owned and/or operated
by third parties.

[0011] The figures are not to scale. In general, the same
reference numbers will be used throughout the drawing(s)
and accompanying written description to refer to the same or
like parts.

DETAILED DESCRIPTION

[0012] Implementations of the technology described
herein provide a system and method for determining a value
of digital content represented as an NFT based at least 1n part
on one or more of a digital content creator clout value, a
digital content popularity value, and a digital content exclu-
s1vity value. These values may be adjusted, weighted, aggre-
gated and/or normalized to determine a dynamically and
objectively assessed value of digital content represented as

an NE'T.
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[0013] In one example, the digital content includes busi-
ness artifacts, wherein business artifacts include digital
representations of any content generated as part of runnming
a business. For example, business artifacts may include one
or more of presentation materials, contact lists, sales collat-
eral, supplier lists, speech transcripts, investor blueprints,
strategic roadmaps, product roadmaps, marketing brochures
or other marketing materials, sales strategies, webinar mate-
rials, investor sales pitches, product designs, technical
articles, user manuals, emails, meeting minutes, call center
analytics data, audio and/or video traiming materials, or any
other business-related imnformation.

[0014] In other examples, the digital content includes any
information capable of being represented in digital form
(such as audio, video, 1mages, etc.).

[0015] FIG. 1 1s a diagram of a computing system 100 for
determining a value of an NFT according to some embodi-
ments. Computing system 100 includes a digital content
collector 102 to accumulate digital content from any acces-
sible source. For example, digital content collector 102 may
obtain digital content 104 from any locally or remotely
accessible memory or storage devices (e.g., over a local
network, over the Internet, within computing system 100,
within a cloud computing environment, etc.). Since the
volume of digital content 104 may be large and may include
content not intended to become part of an NFT, digital
collectible selector 106 filters digital content 104 to select
only digital content that a supervising entity (such as a
business manager, a systems administrator, etc.) desires to
generate as a digital collectible 108. Digital collectible 108
1s the digital object (e.g., a computer file including digital
content 104) to be converted into an NFT that may be sold
or licensed 1n a digital marketplace. Digital collectible 108
may be 1n any format. Digital collectible selector 106 may
use any criteria in performing the selection. The criteria may
be predefined by the supervising entity or may be dynami-
cally adjusted by computing system 100 over time. The
criteria may include filters for one or more of digital content
creator, time span, creation date(s), content subject matter,
category, type, or sub-type, size, duration, location, position,
or any characteristic of the digital content.

[0016] Diagital collectible assessor 110 analyzes informa-
tion relevant to digital collectible 108 (e.g., metadata) and
the creator(s) of the digital content 104 represented by the
digital collectible to automatically, dynamically and objec-
tively assess a value of the digital collectible based on a
plurality of factors. The resulting digital collectible with the
assessed value 112 1s mput to NFT converter 114 to produce
NFET 116 (which 1s a representation of the digital collectible
108). NFT converter 114 produces NFT 116 according to
any existing method of NFT generation. NFT 116 may then
be sold, traded or licensed to others and by others. In one
example, the NFT 1s offered for sale in an online digital
marketplace at the value determined by digital collectible
assessor 110.

[0017] FIG. 2 1s a diagram of a digital collectible assessor
110 according to some embodiments. Clout analyzer 202
analyzes information relating to the creator(s) of digital
collectible 108 to determine clout value 204. The creator 1s
the person who created the digital content 104 represented
by the digital collectible 108. For example, a creator may be
an artist, a musician, a singer, a recording artist, a videog-
rapher, a photographer, an author, a public speaker, a sales-
person, a marketing executive, a business executive, a
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manager, a researcher, an engineer, a scientist, an actor, a
celebrity, etc. In at least one embodiment, clout value 204 1s
an aggregate measurement ol a plurality of factors contrib-
uting to the creator’s influence. The information for the
factors may be obtained from any source. For example,
sources may include any available information about the
creator from the creator’s publications, public and/or private
databases, social media networks and applications (e.g.,
Facebook, Twitter, LinkedIn, Instagram, Snapchat, TikTok,
Reddit, Slack, Teams, etc.), memberships, group athiliations,
business organizations (groups, divisions, departments,
etc.), news articles, technical journal articles, marketing
materials, sales brochures, and so on. The information may
be publicly available or accessed through account-based
permission-based sharing methods. For example, factors
may include the number of social media followers of the
creator, the number and type of reactions by the creator to
the creator’s social media contributions/posts (e.g., likes,
dislike, hearts, comments, emojis, etc.), responses to posts
by others, whether related to the creator’s posts or not (e.g.,
frequency of engagement based on the creator’s posts or
posts by others), shares, forwards, “re-tweets”, on-line popu-
larity of the creator, dedicated communities and chat rooms
associated with the creator, verified status as a contributor,
number of accounts followed, number of comments, number
of views, and so on.

[0018] In an embodiment, the clout value 204 may be
represented by a number, such as an integer. The clout value
204 changes over time based on the social media activity of
the creator and others who interact with the creator on-line
and/or offline presence or persona, including digital collect-
ible 108. Various specific methods of determining the clout
value 204 based on the information related to the creator are
contemplated and embodiments are not restricted to any one
method.

[0019] Popularity analyzer 206 analyzes information relat-
ing to digital collectible 108 to determine popularity value
208. In at least one embodiment, popularity value 208 1s an
aggregate measurement of a plurality of factors contributing
to the popularity of digital collectible 108. The information
for the factors may be obtained from any source. For
example, sources may include any available imformation
about digital collectible 108 from publications (e.g., tradi-
tional and online media outlets (radio, television, newspa-
pers, magazines, newsletters, websites, blogs, videos, pod-
casts, etc.), public and/or private databases, social media
networks and applications (e.g., Facebook, Twitter, Linke-
dIn, Instagram, Snapchat, TikTok, Reddit, Slack, Teams,
ctc.), memberships, group athliations, business organiza-
tions (groups, divisions, departments, etc.), and so on. The
information may be publicly available or accessed through
account-based permission-based sharing methods. For
example, factors may include the number of news stories
about the digital collectible 108, topic(s) relating to the
digital collectible, number of hits from search engine que-
ries, web page analytics, posts 1n online message boards,
posts 1n social media applications, threads, content prolii-
eration (e.g., forwards, reshares), likes, sales, views, revenue
generated, leads, bookings, references, presentations,
emails, dialogues, or any other metric or method of mea-
suring popularity.
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[0020] Inan embodiment, the popularity value 208 may be
represented by a number, such as an integer. The popularity
value 208 changes over time based on the factors being
measured and/or analyzed, such as the social media activity
of others who interact with the creator’s digital collectible
108 and news about the digital collectible in the media, for
example. Various specific methods of determining the popu-
larity value 208 based on the information related to the
activity of others are contemplated and embodiments are not
restricted to any one method.

[0021] Exclusivity analyzer 210 analyzes information
relating to digital collectible 108 to determine exclusivity
value 212. In at least one embodiment, exclusivity value 212
1s the number of copies of the NFT 116 to be made from the
digital collectible.

[0022] Valuator 220 of digital collectible assessor 110
determines an assessed value of digital collectible 108 based
at least 1n part on one or more of clout value 204, popularity
value 208, exclusivity value 212, and scoring weights 218.
Scoring weights 218 may attach a specific importance or
lack thereof to one or more of the clout value, the popularity
value, and the exclusivity value. For example, a set of
weilghted values using scoring weights 218 may be:

{clout value*clout weight, popularity
value*popularity weight, exclusivity
value*exclusivity weight}

[0023] A scoring weight 1s an independent variable that
accounts for the fame/popularity of the creator and the
content’s popularity. Weighting determines the contribution
of the clout value, the populanty value, and/or the exclu-
s1vity value to the total valuation of the digital collectible.
Weighting may be used to change the importance of one or
more of the clout value, the popularity value and the
exclusivity value in relation to the other values. For
example, 1f the content creator 1s a very famous celebrity
(e.g., Elon Musk, Adele, Barack Obama, LeBron James,
ctc.), the weight of the clout value 1n the overall value may
be adjusted even higher than was objectively determined
based on metrics. In an embodiment, scoring weights may
be set by a system administrator. In an embodiment, each
scoring weight 1s a number between 0 and 1. Weighting
depends on real-world knowledge over and above objective
measurements. Scoring weights 218 may be set to mnitial
values and subsequently adjusted either manually or pro-
grammatically.

[0024] Adjuster 216 of digital collectible assessor 110 may
optionally dynamically adjust one or more scoring weights
218 based on current events 214. Current events 214 may
include any information obtained from any source that is
relevant to the content creator and/or the digital collectible
108 that may positively or negatively aflect the clout value
204, populanty value 208 and/or exclusivity value 212. In an
embodiment, current events 214 are obtained in real-time
from any source. For example, if the content creator 1s a
famous celebrity who was recently involved 1n a scandal
reported 1n the media (e.g., a car accident involving drunk
driving, an allegation of an assault, etc.), then clout value
204 alone may have not yet changed sufliciently to reflect
that incident, but the current valuation of the creator’s digital
collectible 108 1s negatively affected. In this case, a system
administrator or adjuster 215 may adjust the scoring weight
downward for the clout value to reflect the current events. In
another example, if the content creator just won the Nobel
Prize for a scientific achievement, the wvaluation of the
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creator’s digital collectible should rise, and the scoring
weight for the clout value may be adjusted upward.

[0025] In an embodiment, determination of clout value
204, popularity value 208, exclusivity value 212, and/or
scoring weights 218 may be performed 1n parallel.

[0026] In one embodiment, an additional experience value
222 may be applied by valuator 220 to retlect whether the
content creator has previously sold an NFT with an NFT
marketplace. I yes, a positive experience value 222 (e.g., 1)
may be included 1n the valuation determination. If not, a zero
or negative experience value (e.g., 0) may be included 1n the
valuation determination. In another embodiment, the num-
ber of previous sales may be represented as the experience
value 222 (e.g., by specific number of NF'T sales, or by sales
plateaus or groups of sales). For example, if the creator has
sold over 10 NFTs in the past, then an appropriate positive
experience value 222 may be used. This may be useful to
establish the authenticity of the creator. If this 1s the first time
the creator 1s generating a digital collectible, the value of the
NE'T will probably be less (since 1n the real world it has been

observed that at least some first-time NFT creators are
attempting fraud relating to the NET).

[0027] In an embodiment, an aggregate weighted value
(AWYV) may be represented as:

AWV=((clout value*clout weight+experience value)+
(popularity value™popularity weight)+(exclusiv-
ity value*®exclusivity weight))

[0028] The aggregate weighted value may be normalized
to allow for comparison to values determined for other
digital collectibles on a common scale. In an embodiment,
the aggregate weighted value 1s normalized to a value
between O and 1. The normalized value may then be
converted to a scale utilizing a currency value (either digital
currency (e.g., Bitcoins, Ether, etc.) or regular currency

(e.g., United States Dollars (USD), Euros, etc.)).

[0029] For example, let’s assume Tesla acts as the creator
of a fictitious NFT. In one scenario, the creator 1s Flon Musk
and the digital collectible 1s one or more of his town hall
quotes. The collection of these various quotes may have
been obtained from inaugural research and development
(R&D) meetings and preserved internally by the corporate
sales department and/or employees. If Tesla wants to mon-
ctize these quotes as NFTs, the collection of various quotes
may be input as digital content 104 1into computing system
100. For example, 1f Flon Musk gave keynote talks at the
opening of the first Gigafactory in Nevada, Tesla might
decide to monetize these quotes at the Gigatactory opening
as NFTs. This digital content 104 (or exemplary business
artifact) can be converted to an NFT 116, then sold via a
third-party using an NFT marketplace.

[0030] The valuation of the NF'T may be determined using
digital collectible assessor 110 as described above. In this
scenar1o, digital collectible 108 includes one or more Elon
Musk keynote speech quotes, and the assessed value may be,
for example, equal to ((vanable 1*weight 1)+(variable
2*weight 2)+(variable 3*weight 3)+(variable 4*weight 4)+
(vaniable 3*weight 5)+(vanable 6*weight 6)+ . . . ).

[0031] In an embodiment, clout value 204 may be divided
into many (possibly limitless) variables. For example, vari-
able 1 factor may be as shown 1n Table 1.
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TABLE 1
Rules Variable 1 value
0-10k followers 1
10k + 1-20k followers 2
20k + 1-30k followers 3
500K + 1-1M followers 8
IM + 1-2M followers Q
2M + 1-10M followers 10
>10M followers 15

[0032] In an embodiment, digital collectible assessor 110
may 1mplement more advanced rules as well. For example,
for digital content from Tesla let’s assume variable 1 has a
value of 8, but weight 1=0.7 (assuming the weight values are
between 0 and 1). In this example, a weight 1 value of “0.7”
1s given based on competitive market intelligence. The
community of stakeholders who are adjusting factors ailect-
ing the NFT valuation may determine that this attribute of
clout value 1s a more important factor than other factors
when evaluating the overall value of the NFT, therefore the
weight may be adjusted. Thus, 1n this example, the clout
value 204 may be (8*%0.7)=5.6. In an embodiment, the
community of stakeholders may include business decision
makers (e.g., product management or executive manage-
ment).

[0033] In simuilar fashion, additional attributes of clout

value 248 may be determined by a variable 2 rule as shown
in Table 2.

TABLE 2

Likes on creator’s content Variable 2 value

0-1,000 likes 1
1,001-10,000 likes ,
10,001+ likes 3

[0034] For Elon Musk as the creator, let’s say varniable 2
has a value of 2 and the weight 2 value 1s 0.65 (for weight
values between O and 1). The weight 2 value of “0.65” may
be the value given due to competitor analysis or market
intelligence. NFT stakeholders may determine that this
attribute of clout value 1s a more important factor than other
factors 1n evaluating the overall value of the NFT. Thus, the
aggregated clout value may now be (5.6+(2%0.65))=6.9.

[0035] In similar fashion, popularity value 208, exclusiv-
ity value 212 and experience value 222 may be determined
using a plurality of variables and corresponding weights.

[0036] For a digital collectible file or transcript of an event
(e.g., a keynote speech or a press event), assume variable 3
1s Tor an attribute of popularity value 208 and has a value of
3 and weight 3 1s 0.9 (for weight values between 0 and 1),
the defined rules for variable 3 (e.g., an attribute of popu-
larity value 208) could be as shown in Table 3. Thus,
popularity value for this attribute may be (3*0.9)=2.7.

TABLE 3

Google search metrics Variable 3 value

0-25K searches 1
25K + 1-50K searches 2
50K+ searches 3
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[0037] Similarly, assume variable 4 1s for another attribute
of populanity value 208 and has a value of 3 and weight 3 1s
0.7 (for weight values between 0 and 1), the defined rules for
variable 4 (e.g., another attribute of popularity value 208)
could be as shown 1n Table 4. Thus, aggregated popularity
value for this attribute may now be (2.7+(3*0.7))=4.8.

TABLE 4

Responses to creator’s posts on

a related topic (keynote speech) Variable 4 value

0-1K responses 1
1K + 1-5K responses 2
5K+ response 3
[0038] Similarly, assume variable 5 1s for yet another

attribute of popularity value 208 and has a value of 2 and
weight 3 1s 0.5 (for weight values between O and 1), the
defined rules for vaniable 5 (e.g., yet another attribute of
popularity value 208) could be as shown in Table 5. Thus,
agoregated popularity value for this attribute may now be
(4.84(2%0.5))=5.8.

TABLE 5

Average responses to creator’s posts Variable 5 value

0-1K responses 1
1K + 1-3K responses 2
5K+ responses 3
[0039] In an embodiment, the exclusivity value 212 may

be added to the NFT value computation. For example, i
only one copy 11 the NFT 1s to be made (the exclusivity value
1s 1), then the exclusivity weight may be set to 1. However,
if more than one copy 1s to be made (for example, 10 copies),
the exclusivity weight may be set to a diflerent, lower value
(for example, 0.5). In another embodiment, the exclusivity
value my be omitted.

[0040] In an embodiment, an additional experience value
222 NFT denotes prior NFT-sales related experience of the
content creator in an NFT marketplace.

The NFT marketplace business requires specialized knowl-
edge, therefore more experienced creators may attract more
NF'T seekers since they may have a significant following.
The statistical likelihood that the NFT sells with an expe-
rienced NFT vendor i1s greater compared to new creators.
Also, past activity within the NFT marketplace may be
valued because this activity establishes the authenticity and
the skills of the creator. This NFT experience can be
represented in the valuation computation since the NET
experience aflects the value of the NFT and perhaps the
exclusivity (1.e., getting the NFT 1s harder because more
people want the NFT from this vendor).

[0041] In an example, experience value 222 may be con-
structed as shown 1n table 6.

TABLE 6

NFT sold previously Experience value

0 NFTs sold 0
1 or more NFTs sold 1

[0042] For this example, the aggregated value may be
equal to clout value 204 of 6.9+popularity value 208 of
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S.8+experience value 222 of 1.0=13."7. Let’s assume only
one copy of the NFT 1s made. Thus, adding 1n the exclusivity
value, the aggregated value may be 14.7.

[0043] For normalization, any known scaler may be
applied to normalize the aggregate value. For example:

Normalization step->new-factorl=[factorl-(mean of
factors)]/(standard deviation of factors)

new-factor2=[factor2-(mean of factors)|/(standard
deviation of factors)

and so on . . . . All factors may be converted into corre-
sponding new-factors so the output values are represented
more flexibly by eliminating redundancy and inconsistent
dependency. Thus, the normalized aggregated value=new-
factorl+new-factor2+ . . . NFT score. The normalization
steps allow for comparing the relative value of the NFTs. For
example, the NFT with a normalized aggregated value 01 0.9
has a higher value than a NFT with normalized aggregated
value of 0.7. To scale these values to USD or any fiat
currency and/or cryptocurrency, the normalized aggregated
value may be multiplied by an average standard NFT value.
For this simple example, assume the normalized aggregated
value was 0.8 and the average NFT value in USD corre-
sponds to a reference index of valuations, such as $100,000

USD. Thus, the assessed value of the digital collectible 108
would be (0.8)*(100,000)=%$80,000 USD.

[0044] FIG. 3 1s a flow diagram of NFT valuation pro-
cessing according to some embodiments. In an embodiment,
FIG. 3 illustrates actions taken by digital collectible assessor
110 to automatically, dynamically and objectively determine
a value for digital collectible 108.

[0045] At block 302, clout analyzer 202 of digital collect-
ible assessor 110 determines a clout value of the creator of
digital collectible 108. At block 304, popularity analyzer 206
of digital collectible assessor 110 determines a popularity
value of digital collectible 108. At block 306, exclusivity
analyzer 210 of digital collectible assessor 110 determines
an exclusivity value of digital collectible 108. At block 308,
digital collectible assessor 110 determines an experience
value for digital collectible 108. At block 310, adjuster 216
of digital collectible assessor 110 may optionally adjust one
or more of the scoring weights 218 based on current events
214. At block 312, valuator 220 of digital collectible asses-
sor 110 applies one or more scoring weights 218 to one or
more of the clout value 204, the populanty value 208, and/or
the exclusivity value 212. At block 314, valuator 220 of
digital collectible assessor 110 aggregates the weighted
values for clout, popularity, and exclusivity into an aggre-
gated weighted value for digital collectible 108. At block
316, valuator 220 of digital collectible assessor 110 normal-
1zes the aggregated weighted value and assigns the normal-
1zed value as the digital collectible with assessed value 112.
Digital collectible with assessed value 112 may then be
converted into an NFT 116.

[0046] In some embodiments, any one or more of blocks
302, 304, 306, 308, 310, and 312 may be performed or
omitted for determining a value of any digital collectible.

[0047] Inthe detailed description, reference 1s made to the
accompanying drawings that form a part hereof, and 1n
which 1s shown by way of illustration specific examples that
may be practiced. These examples are described 1n suflicient
detail to enable one skilled 1n the art to practice the subject
matter, and 1t 1s to be understood that other examples may be
utilized and that logical, mechanical, electrical and/or other
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changes may be made without departing from the scope of
the subject matter of this disclosure. The detailed description
1s, therefore, provided to describe example implementations
and not to be taken as limiting on the scope of the subject
matter described in this disclosure. Certain features from
different aspects of the description may be combined to form
yet new aspects of the subject matter discussed below.

[0048] Unless specifically stated otherwise, descriptors
such as “first,” “second,” “third,” etc., are used herein
without imputing or otherwise indicating any meaning of
priority, physical order, arrangement 1n a list, and/or order-
Ing 1n any way, but are merely used as labels and/or arbitrary
names to distinguish elements for ease of understanding the
disclosed examples. In some examples, the descriptor “first”
may be used to refer to an element 1n the detailed descrip-
tion, while the same element may be referred to 1n a claim
with a different descriptor such as “second” or “third.” In
such 1nstances, 1t should be understood that such descriptors
are used merely for identilying those elements distinctly that
might, for example, otherwise share a same name. As used
herein, “approximately” and “about” refer to dimensions
that may not be exact due to manufacturing tolerances
and/or other real-world impertections.

[0049] As used herein, “processor circuitry” 1s defined to
include (1) one or more special purpose electrical circuits
structured to perform specific operation(s) and including one
or more semiconductor-based logic devices (e.g., electrical
hardware implemented by one or more transistors), and/or
(1) one or more general purpose semiconductor-based elec-
trical circuits programmed with instructions to perform
specific operations and including one or more semiconduc-
tor-based logic devices (e.g., electrical hardware imple-
mented by one or more transistors). Examples of processor
circuitry include programmed microprocessors, Field Pro-
grammable Gate Arrays (FPGAs) that may instantiate
instructions, Central Processor Units (CPUs), Graphics Pro-
cessor Units (GPUs), Digital Signal Processors (DSPs),
XPUs, or microcontrollers and integrated circuits such as
Application Specific Integrated Circuits (ASICs). For
example, an XPU may be implemented by a heterogeneous
computing system including multiple types of processor
circuitry (e.g., one or more FPGAs, one or more CPUs, one
or more GPUs, one or more DSPs, etc., and/or a combination
thereol) and application programming interface(s) (API(s))
that may assign computing task(s) to whichever one(s) of the
multiple types of the processing circuitry 1s/are best suited to
execute the computing task(s).

[0050] While an example manner of implementing the
computing system 100 of FIG. 1 1s illustrated herein, one or
more of the elements, processes, and/or devices 1llustrated in
FIGS. 1-3 may be combined, divided, re-arranged, omitted,
climinated, and/or implemented in any other way. Further,
the example computing system 100 circuitry may be imple-
mented by hardware, software, firmware, and/or any com-
bination of hardware, software, and/or firmware. Thus, for
example, any of the example computing system 100 cir-
cuitry could be implemented by processor circuitry, analog
circuit(s), digital circuit(s), logic circuit(s), programmable
processor(s), programmable microcontroller(s), graphics
processing unit(s) (GPU(s)), digital signal processor(s)
(DSP(s)), application specific integrated circuit(s) (ASIC
(s)), programmable logic device(s) (PLD(s)), and/or field
programmable logic device(s) (FPLD(s)) such as Field Pro-
grammable Gate Arrays (FPGAs). When reading any of the
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apparatus or system claims of this patent to cover a purely
soltware and/or firmware implementation, at least one of the
example computing system circuitry 1s/are hereby expressly
defined to 1nclude a non-transitory computer readable stor-
age device or storage disk such as a memory, a digital
versatile disk (DVD), a compact disk (CD), a Blu-ray disk,
etc., including the software and/or firmware. Further still,
the example computing system of FIG. 1 may include one or
more elements, processes, and/or devices 1n addition to, or
instead of, those illustrated 1 FIG. 1, and/or may include
more than one of any or all of the illustrated elements,
processes and devices.

[0051] A flow chart representative of example hardware
logic circuitry, machine readable instructions, hardware
implemented state machines, and/or any combination
thereol for implementing the computing system 100 of
FIGS. 1 and 2 1s shown 1n FIG. 3. The machine readable
instructions may be one or more executable programs or
portion(s) of an executable program for execution by pro-
cessor circultry, such as the processor circuitry 812 shown 1n
the example processor platform 800 discussed below in
connection with FIG. 4 and/or the example processor cir-
cuitry discussed below 1n connection with FIGS. § and/or 6.
The program may be embodied 1n software stored on one or
more non-transitory computer readable storage media such
as a CD, a floppy disk, a hard disk drive (HDD), a DVD, a
Blu-ray disk, a volatile memory (e.g., Random Access
Memory (RAM) of any type, etc.), or a non-volatile memory
(e.g., FLASH memory, an HDD, etc.) associated with pro-
cessor circultry located 1n one or more hardware devices, but
the entire program and/or parts thereof could alternatively be
executed by one or more hardware devices other than the
processor circuitry and/or embodied in firmware or dedi-
cated hardware. The machine-readable instructions may be
distributed across multiple hardware devices and/or
executed by two or more hardware devices (e.g., a server
and a client hardware device). For example, the client
hardware device may be implemented by an endpoint client
hardware device (e.g., a hardware device associated with a
user) or an intermediate client hardware device (e.g., a radio
access network (RAN) gateway that may facilitate commu-
nication between a server and an endpoint client hardware
device). Similarly, the non-transitory computer readable
storage media may include one or more mediums located 1n
one or more hardware devices. Further, although the
example program 1s described with reference to the flow-
chart 1llustrated 1n FIG. 3, many other methods of imple-
menting the example computing system 100 may alterna-
tively be used. For example, the order of execution of the
blocks may be changed, and/or some of the blocks described
may be changed, eliminated, or combined. Additionally or
alternatively, any or all of the blocks may be implemented
by one or more hardware circuits (e.g., processor circuitry,
discrete and/or integrated analog and/or digital circuitry, an
FPGA, an ASIC, a comparator, an operational-amplifier
(op-amp), a logic circuit, etc.) structured to perform the
corresponding operation without executing software or firm-
ware. The processor circuitry may be distributed in different
network locations and/or local to one or more hardware
devices (e.g., a single-core processor (e.g., a single core
central processor unit (CPU)), a multi-core processor (e.g.,
a multi-core CPU), etc.) in a single machine, multiple
processors distributed across multiple servers of a server
rack, multiple processors distributed across one or more
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server racks, a CPU and/or a FPGA located in the same
package (e.g., the same ntegrated circuit (IC) package or in
two or more separate housings, etc.).

[0052] The machine-readable 1nstructions described
herein may be stored in one or more of a compressed format,
an encrypted format, a fragmented format, a compiled
format, an executable format, a packaged format, etc.
Machine readable instructions as described herein may be
stored as data or a data structure (e.g., as portions of
instructions, code, representations of code, etc.) that may be
utilized to create, manufacture, and/or produce machine
executable instructions. For example, the machine-readable
istructions may be fragmented and stored on one or more
storage devices and/or computing devices (e.g., servers)
located at the same or different locations of a network or
collection of networks (e.g., in the cloud, in edge devices,
etc.). The machine-readable 1nstructions may require one or
more ol installation, modification, adaptation, updating,
combining, supplementing, configuring, decryption, decom-
pression, unpacking, distribution, reassignment, compila-
tion, etc., in order to make them directly readable, interpre-
table, and/or executable by a computing device and/or other
machine. For example, the machine-readable instructions
may be stored in multiple parts, which are individually
compressed, encrypted, and/or stored on separate computing
devices, wherein the parts when decrypted, decompressed,
and/or combined form a set of machine executable nstruc-
tions that implement one or more operations that may
together form a program such as that described herein.

[0053] In another example, the machine-readable mstruc-
tions may be stored 1n a state 1n which they may be read by
processor circuitry, but require addition of a library (e.g., a
dynamic link library (DLL)), a software development kit
(SDK), an application programming interface (API), etc., 1n
order to execute the machine-readable instructions on a
particular computing device or other device. In another
example, the machine-readable instructions may need to be
configured (e.g., settings stored, data 1input, network
addresses recorded, etc.) before the machine-readable
instructions and/or the corresponding program(s) can be
executed 1n whole or 1n part. Thus, machine readable media,
as used herein, may include machine readable instructions
and/or program(s) regardless of the particular format or state
of the machine-readable instructions and/or program(s)
when stored or otherwise at rest or 1n transit.

[0054] The machine-readable 1nstructions described
herein can be represented by any past, present, or future
instruction language, scripting language, programming lan-
guage, etc. For example, the machine-readable instructions
may be represented using any of the following languages: C,
C++, Java, C#, Perl, Python, JavaScript, HyperText Markup
Language (HITML), Structured Query Language (SQL),
Swilt, etc.

[0055] As mentioned above, the example operations of
FIG. 3 may be implemented using executable instructions
(e.g., computer and/or machine readable mstructions) stored
on one or more non-transitory computer and/or machine
readable media such as optical storage devices, magnetic
storage devices, an HDD, a flash memory, a read-only
memory (ROM), a CD, a DVD, a cache, a RAM of any type,
a register, and/or any other storage device or storage disk 1n
which information i1s stored for any duration (e.g., for
extended time periods, permanently, for brief instances, for
temporarily bullering, and/or for caching of the informa-
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tion). As used herein, the terms non-transitory computer
readable medium and non-transitory computer readable stor-
age medium 1s expressly defined to include any type of
computer readable storage device and/or storage disk and to
exclude propagating signals and to exclude transmission
media.

[0056] “‘Including” and “comprising” (and all forms and
tenses thereol) are used herein to be open ended terms. Thus,
whenever a claim employs any form of “include” or “com-
prise” (e.g., comprises, includes, comprising, including,
having, etc.) as a preamble or within a claim recitation of
any kind, 1t 1s to be understood that additional elements,
terms, etc., may be present without falling outside the scope
of the corresponding claim or recitation. As used herein,
when the phrase “at least” 1s used as the transition term 1n,
for example, a preamble of a claim, it 1s open-ended 1n the
same manner as the term “comprising” and “including” are
open ended. The term “and/or” when used, for example, 1n
a form such as A, B, and/or C refers to any combination or
subset of A, B, C such as (1) A alone, (2) B alone, (3) C
alone, (4) Awith B, (3) Awith C, (6) B with C, or (7) A with
B and with C. As used herein 1n the context of describing
structures, components, 1tems, objects and/or things, the
phrase “at least one of A and B” 1s intended to refer to
implementations including any of (1) at least one A, (2) at
least one B, or (3) at least one A and at least one B. Similarly,
as used herein in the context of describing structures,
components, 1tems, objects and/or things, the phrase “at
least one of A or B” 1s mtended to refer to implementations
including any of (1) at least one A, (2) at least one B, or (3)
at least one A and at least one B. As used herein i the
context of describing the performance or execution of pro-
cesses, 1nstructions, actions, activities and/or steps, the
phrase “at least one of A and B” 1s intended to refer to
implementations including any of (1) at least one A, (2) at
least one B, or (3) at least one A and at least one B. Similarly,
as used herein in the context of describing the performance
or execution ol processes, instructions, actions, activities
and/or steps, the phrase “at least one of A or B” 1s intended
to refer to implementations including any of (1) at least one
A, (2) at least one B, or (3) at least one A and at least one
B.

[0057] As used herein, singular references (e.g., “a”, “an”,
“first”, “second”, etc.) do not exclude a plurality. The term
“a” or “an” object, as used herein, refers to one or more of
that object. The terms “a” (or “an’), “one or more”, and “at
least one” are used interchangeably herein. Furthermore,
although individually listed, a plurality of means, elements
or method actions may be implemented by, e.g., the same
entity or object. Additionally, although individual features
may be included in different examples or claims, these may
possibly be combined, and the inclusion in different
examples or claims does not imply that a combination of

features 1s not feasible and/or advantageous.

[0058] FIG. 4 1s a block diagram of an example processor
platform 1000 structured to execute and/or instantiate the
machine-readable 1nstructions and/or operations of FIG. 3 to
implement the apparatus of FIGS. 1-2. The processor plat-
form 1000 can be, for example, a SOC, a server, a personal
computer, a workstation, a self-learning machine (e.g., a
neural network), a mobile device (e.g., a cell phone, a smart
phone, a tablet such as an 1Pad™), a personal digital
assistant (PDA), an Internet appliance, a DVD player, a CD
player, a digital video recorder, a Blu-ray player, a gaming
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console, a personal video recorder, a set top box, a headset
(c.g., an augmented reality (AR) headset, a virtual reality
(VR) headset, etc.) or other wearable device, or any other
type of computing device.

[0059] The processor plattorm 1000 of the illustrated
example 1ncludes processor circuitry 1012. The processor
circuitry 1012 of the illustrated example 1s hardware. For
example, the processor circuitry 1012 can be implemented
by one or more integrated circuits, logic circuits, FPGAs
microprocessors, CPUs, GPUs, DSPs, and/or microcon-
trollers from any desired family or manufacturer. The pro-
cessor circuitry 1012 may be implemented by one or more
semiconductor based (e.g., silicon based) devices.

[0060] The processor circuitry 1012 of the illustrated
example includes a local memory 1013 (e.g., a cache,
registers, etc.). The processor circuitry 1012 of the 1illus-
trated example 1s in communication with a main memory
including a volatile memory 1014 and a non-volatile
memory 1016 by a bus 1018. The volatile memory 1014 may
be implemented by Synchronous Dynamic Random-Access
Memory (SDRAM), Dynamic Random-Access Memory

(DRAM), RAMBUS® Dynamic Random-Access Memory
(RDRAM®), and/or any other type of RAM device. The
non-volatile memory 1016 may be implemented by flash
memory and/or any other desired type of memory device.
Access to the volatile memory 1014 and/or non-volatile

1016 of the illustrated example 1s controlled by a memory
controller 1017.

[0061] The processor plattorm 1000 of the illustrated
example also includes iterface circuitry 1020. The interface
circuitry 1020 may be implemented by hardware 1n accor-
dance with any type of interface standard, such as an
Ethernet interface, a universal serial bus (USB) interface, a
Bluetooth® interface, a near field communication (NFC)
interface, a PCI interface, and/or a PCle interface.

[0062] In the illustrated example, one or more 1nput
devices 1022 are connected to the interface circuitry 1020.
The mput device(s) 1022 permit(s) a user to enter data
and/or commands 1nto the processor circuitry 1012. The
input device(s) 1022 can be implemented by, for example, an
audio sensor, a microphone, a camera (still or video), a
keyboard, a button, a mouse, a touchscreen, a trackpad, a
trackball, an 1so-point device, and/or a voice recognition
system.

[0063] One or more output devices 1024 are also con-
nected to the interface circuitry 1020 of the illustrated
example. The output devices 1024 can be implemented, for
example, by display devices (e.g., a light emitting diode
(LED), an organic light emitting diode (OLED), a liquid
crystal display (LLCD), a cathode ray tube (CRT) display, an
in-place switching (IPS) display, a touchscreen, etc.), a
tactile output device, a printer, and/or speaker. The interface
circuitry 1020 of the illustrated example, thus, typically
includes a graphics driver card, a graphics driver chip,
and/or graphics processor circuitry such as a GPU.

[0064] The interface circuitry 1020 of the illustrated
example also includes a communication device such as a
transmitter, a receiver, a transceiver, a modem, a residential
gateway, a wireless access point, and/or a network 1nterface
to facilitate exchange of data with external machines (e.g.,
computing devices of any kind) by a network 1026. The
communication can be by, for example, an Ethernet con-
nection, a digital subscriber line (DSL) connection, a tele-
phone line connection, a coaxial cable system, a satellite
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system, a line-of-site wireless system, a cellular telephone
system, an optical connection, etc.

[0065] The processor platform 1000 of the illustrated
example also includes one or more mass storage devices
1028 to store software and/or data. Examples of such mass
storage devices 10210 include magnetic storage devices,
optical storage devices, floppy disk drives, HDDs, CDs,
Blu-ray disk drives, redundant array of independent disks
(RAID) systems, solid state storage devices such as tlash
memory devices, and DVD drives.

[0066] The machine-readable instructions 1032 may be
stored 1n the mass storage device 1028, in the volatile
memory 1014, in the non-volatile memory 1016, and/or on

a removable non-transitory computer readable storage
medium such as a CD or DVD.

[0067] FIG. 5 1s a block diagram of an example 1mple-
mentation of the processor circuitry 1012 of FIG. 4. In this
example, the processor circuitry 1012 of FIG. 4 1s imple-
mented by processor circuitry 1100 (e.g., a microprocessor).
For example, the processor circuitry 1100 may implement
multi-core hardware circuitry such as a CPU, a DSP, a GPU,
an XPU, etc. Although 1t may include any number of
example cores 1102 (e.g., 1 core), the processor circuitry
1100 of this example 1s a multi-core semiconductor device
including N cores. The cores 1102 of the processor circuitry
1100 may operate independently or may cooperate to
execute machine readable instructions. For example,
machine code corresponding to a firmware program, an
embedded soltware program, or a software program may be
executed by one of the cores 1102 or may be executed by
multiple ones of the cores 1102 at the same or different
times. In some examples, the machine code corresponding to
the firmware program, the embedded software program, or
the software program 1s split into threads and executed in
parallel by two or more of the cores 1102. The software
program may correspond to a portion or all the machine-

readable instructions and/or operations represented by the
flowchart of FIG. 3.

[0068] The cores 1102 may communicate by an example
bus 1104. In some examples, the bus 1104 may implement
a communication bus to eflectuate communication associ-
ated with one(s) of the cores 1102. For example, the bus
1104 may implement at least one of an Inter-Integrated
Circuit (12C) bus, a Senal Peripheral Interface (SPI) bus, a
PCI bus, or a PCle bus. Additionally or alternatively, the bus
1104 may implement any other type of computing or elec-
trical bus. The cores 1102 may obtain data, instructions,
and/or signals from one or more external devices by
example interface circuitry 1106. The cores 1102 may output
data, instructions, and/or signals to the one or more external
devices by the interface circuitry 1106. Although the cores
1102 of this example include example local memory (e.g.,
Level 1 (L1) cache 1120 that may be split into an L1 data
cache and an L1 instruction cache), the processor circuitry
1100 also includes example shared memory 1110 that may
be shared by the cores (e.g., Level 2 (L2_cache)) for
high-speed access to data and/or instructions. Data and/or
instructions may be transferred (e.g., shared) by writing to
and/or reading from the shared memory 1110. The local
memory of each of the cores 1102 and the shared memory
1110 may be part of a hierarchy of storage devices including
multiple levels of cache memory and the main memory (e.g.,
the main memory 1014, 1016 of FIG. 4). Typically, higher

levels of memory 1n the hierarchy exhibit lower access time
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and have smaller storage capacity than lower levels of
memory. Changes 1n the various levels of the cache hierar-
chy are managed (e.g., coordinated) by a cache coherency
policy.

[0069] One or more of the cores 1102 may be referred to
as a CPU, DSP, GPU, etc., or any other type of hardware
circuitry. Cores 1102 include control umt circuitry 1114,
arithmetic and logic (AL) circuitry (sometimes referred to as
an ALU) 1116, a plurality of registers 1118, the L1 cache
1120, and an example bus 1122. Other structures may be
present. For example, each core 1102 may include vector
unit circuitry, single instruction multiple data (SIMD) unit
circuitry, load/store unit (LLSU) circuitry, branch/jump unit
circuitry, tloating-point unit (FPU) circuitry, etc. The control
unit circuitry 1114 includes semiconductor-based circuits
structured to control (e.g., coordinate) data movement
within the corresponding core 1102. The AL circuitry 1116
includes semiconductor-based circuits structured to perform
one or more mathematic and/or logic operations on the data
within the corresponding core 1102. The AL circuitry 1116
of some examples performs integer-based operations. In
other examples, the AL circuitry 1116 also performs floating
point operations. In yet other examples, the AL circuitry
1116 may include first AL circuitry that performs integer-
based operations and second AL circuitry that performs
floating point operations. In some examples, the AL circuitry
1116 may be referred to as an Arithmetic Logic Unit (ALU).
The registers 1118 are semiconductor-based structures to
store data and/or instructions such as results of one or more
of the operations performed by the AL circuitry 1116 of the
corresponding core 1102. For example, the registers 1118
may 1include vector register(s), SIMD register(s), general
purpose register(s), flag register(s), segment register(s),
machine specific register(s), mstruction pointer register(s),
control register(s), debug register(s), memory management
register(s), machine check register(s), etc. The registers 1118
may be arranged 1n a bank as shown 1n FIG. 6. Alternatively,
the registers 1118 may be orgamized 1n any other arrange-
ment, format, or structure including distributed throughout
the core 1102 to shorten access time. The bus 1122 may

implement at least one of an 12C bus, a SPI bus, a PCI bus,
or a PCle bus.

[0070] Cores 1102 and/or, more generally, the processor
circuitry 1100 may include additional and/or alternate struc-
tures to those shown and described above. For example, one
or more clock circuits, one or more power supplies, one or
more power gates, one or more cache home agents (CHASs),
one or more converged/common mesh stops (CMSs), one or
more shifters (e.g., barrel shifter(s)) and/or other circuitry
may be present. The processor circuitry 1100 1s a semicon-
ductor device fabricated to include many transistors inter-
connected to implement the structures described above 1n
one or more mtegrated circuits (ICs) contained 1n one or
more packages. The processor circuitry may include and/or
cooperate with one or more accelerators. In some examples,
accelerators are implemented by logic circuitry to perform
certain tasks more quickly and/or efliciently than can be
done by a general-purpose processor. Examples of accelera-
tors include ASICs and FPGAs such as those discussed
herein. A GPU or other programmable device can also be an
accelerator. Accelerators may be on-board the processor
circuitry, 1n the same chip package as the processor circuitry
and/or 1n one or more separate packages from the processor
circuitry.
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[0071] FIG. 6 1s a block diagram of another example
implementation of the processor circuitry 1012 of FIG. 4. In
this example, the processor circuitry 1012 1s implemented
by FPGA circuitry 1200. The FPGA circuitry 1200 can be
used, for example, to perform operations that could other-
wise be performed by the example processor circuitry 1100
of FIG. 5 executing corresponding machine-readable
instructions. However, once configured, the FPGA circuitry
1200 nstantiates the machine-readable instructions 1n hard-
ware and, thus, can often execute the operations faster than
they could be performed by a general-purpose microproces-
sor executing the corresponding soiftware.

[0072] More specifically, in contrast to the processor cir-
cuitry 1100 of FIG. § described above (which 1s a general
purpose device that may be programmed to execute some or
all of the machine readable instructions represented by the
flowchart of FIG. 3 but whose interconnections and logic
circuitry are fixed once fabricated), the FPGA circuitry 1200
of the example of FIG. 6 includes interconnections and logic
circuitry that may be configured and/or interconnected 1n
different ways after fabrication to instantiate, for example,
some or all of the machine readable 1nstructions represented
by the flowchart of FIG. 3. In particular, the FPGA circuitry
1200 may be thought of as an array of logic gates, inter-
connections, and switches. The switches can be programmed
to change how the logic gates are interconnected by the
interconnections, eflectively forming one or more dedicated
logic circuits (unless and until the FPGA circuitry 1200 1s
reprogrammed). The configured logic circuits enable the
logic gates to cooperate 1n diflerent ways to perform difler-
ent operations on data received by input circuitry. Those
operations may correspond to some or all of the software
represented by the tflowchart of FIG. 3. As such, the FPGA
circuitry 1200 may be structured to effectively instantiate
some or all of the machine-readable instructions of the
flowchart of FIG. 3 as dedicated logic circuits to perform the
operations corresponding to those software instructions 1n a
dedicated manner analogous to an ASIC. Therefore, the
FPGA circuitry 1200 may perform the operations corre-
sponding to the some or all of the machine-readable instruc-
tions of FIG. 3 faster than the general-purpose micropro-
cessor can execute the same.

[0073] In the example of FIG. 6, the FPGA circuitry 1200
1s structured to be programmed (and/or reprogrammed one
or more times) by an end user by a hardware description
language (HDL) such as Verilog. The FPGA circuitry 1200
of FIG. 6, includes example mput/output (I/O) circuitry
1202 to obtain and/or output data to/from example configu-
ration circuitry 1204 and/or external hardware (e.g., external
hardware circuitry) 1206. For example, the configuration
circuitry 1204 may implement intertace circuitry that may
obtain machine readable instructions to configure the FPGA
circuitry 1200, or portion(s) thereot. In some such examples,
the configuration circuitry 1204 may obtain the machine-
readable instructions from a user, a machine (e.g., hardware
circuitry (e.g., programmed or dedicated circuitry) that may
implement an Artificial Intelligence/Machine Learning (Al/
ML) model to generate the instructions), etc. In some
examples, the external hardware 1206 may implement the
processor circuitry 1100 of FIG. 5. The FPGA circuitry 1200
also 1includes an array of example logic gate circuitry 1208,
a plurality of example configurable interconnections 1210,
and example storage circuitry 1212. The logic gate circuitry
1208 and interconnections 1210 are configurable to instan-
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tiate one or more operations that may correspond to at least
some ol the machine-readable 1nstructions of FIG. 3 and/or
other desired operations. The logic gate circuitry 1208
shown 1 FIG. 6 1s fabricated 1n groups or blocks. Each
block 1includes semiconductor-based electrical structures
that may be configured 1nto logic circuits. In some examples,
the electrical structures include logic gates (e.g., AND gates,
OR gates, NOR gates, etc.) that provide basic building
blocks for logic circuits. Electrically controllable switches
(e.g., transistors) are present within each of the logic gate
circuitry 1208 to enable configuration of the electrical
structures and/or the logic gates to form circuits to perform
desired operations. The logic gate circuitry 1208 may
include other electrical structures such as look-up tables
(LUTSs), registers (e.g., flip-tlops or latches), multiplexers,
etc.

[0074] The interconnections 1210 of the 1illustrated
example are conductive pathways, traces, vias, or the like
that may include electrically controllable switches (e.g.,
transistors) whose state can be changed by programming
(e.g., using an HDL mstruction language) to activate or
deactivate one or more connections between one or more of
the logic gate circuitry 1208 to program desired logic
circuits.

[0075] The storage circuitry 1212 of the illustrated
example 1s structured to store result(s) of the one or more of
the operations performed by corresponding logic gates. The
storage circuitry 1212 may be implemented by registers or
the like. In the 1llustrated example, the storage circuitry 1212
1s distributed amongst the logic gate circuitry 1208 to
facilitate access and increase execution speed.

[0076] The example FPGA circuitry 1200 of FIG. 6 also
includes example Dedicated Operations Circuitry 1214. In
this example, the Dedicated Operations Circuitry 1214
includes special purpose circuitry 1216 that may be mvoked
to implement commonly used functions to avoid the need to
program those functions 1n the field. Examples of such
special purpose circuitry 1216 include memory (e.g.,
DRAM) controller circuitry, PCle controller circuitry, clock
circuitry, transceiver circuitry, memory, and multiplier-ac-
cumulator circuitry. Other types of special purpose circuitry
may be present. In some examples, the FPGA circuitry 1200
may also include example general purpose programmable
circuitry 1218 such as an example CPU 1220 and/or an
example DSP 1222. Other general purpose programmable
circuitry 1218 may additionally or alternatively be present
such as a GPU, an XPU, etc., that can be programmed to
perform other operations.

[0077] Although FIGS. 5 and 6 illustrate two example
implementations of the processor circuitry 1012 of FIG. 4,
many other approaches are contemplated. For example, as
mentioned above, modern FPGA circuitry may include an
on-board CPU, such as one or more of the example CPU
1220 of FIG. 6. Therefore, the processor circuitry 1012 of
FIG. 4 may additionally be implemented by combining the
example processor circuitry 1100 of FIG. 4 and the example
FPGA circuitry 1200 of FIG. 6. In some such hybnd
examples, a first portion of the machine-readable 1nstruc-
tions represented by the flowchart of FIG. 3 may be executed
by one or more of the cores 1102 of FIG. 5 and a second

portion of the machine-readable nstructions represented by
the flowchart of FIG. 3 may be executed by the FPGA

circuitry 1200 of FIG. 6.
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[0078] In some examples, the processor circuitry 1012 of
FIG. 4 may be 1n one or more packages. For example, the
processor circuitry 1100 of FIG. 5 and/or the FPGA circuitry
1200 of FIG. 6 may be 1n one or more packages. In some
examples, an XPU may be implemented by the processor
circuitry 1012 of FIG. 4, which may be in one or more
packages. For example, the XPU may include a CPU 1n one
package, a DSP 1n another package, a GPU 1n yet another
package, and an FPGA 1n still yet another package.

[0079] A block diagram illustrating an example software
distribution platform 1303 to distribute software such as the
example machine-readable instructions 1032 of FIG. 4 to
hardware devices owned and/or operated by third parties 1s
illustrated 1 FIG. 7. The example software distribution
platform 1305 may be implemented by any computer server,
data facility, cloud service, etc., capable of storing and
transmitting software to other computing devices. The third
parties may be customers of the entity owning and/or
operating the solftware distribution platform 1305. For
example, the entity that owns and/or operates the software
distribution platform 1305 may be a developer, a seller,
and/or a licensor of software such as the example machine-
readable mstructions 1032 of FIG. 4. The third parties may
be consumers, users, retailers, OEMs, etc., who purchase
and/or license the software for use and/or re-sale and/or
sub-licensing. In the illustrated example, the software dis-
tribution platform 1305 includes one or more servers and
one or more storage devices. The storage devices store the
machine-readable instructions 1032, which may correspond
to the example machine readable instructions of FIG. 3, as
described above. The one or more servers of the example
soltware distribution platform 1305 are in communication
with a network 1310, which may correspond to any one or
more of the Internet and/or any of the example networks,
etc., described above. In some examples, the one or more
servers are responsive to requests to transmit the software to
a requesting party as part of a commercial transaction.
Payment for the delivery, sale, and/or license of the software
may be handled by the one or more servers of the software
distribution platform and/or by a third-party payment entity.
The servers enable purchasers and/or licensors to download
the machine-readable instructions 1032 from the software
distribution platform 1305. For example, the software,
which may correspond to the example machine readable
istructions of FIG. 3, may be downloaded to the example
processor platform 1000, which 1s to execute the machine-
readable instructions 1032 to implement the methods of
FIG. 3 and associated computing system 100. In some
examples, one or more servers of the software distribution
plattorm 1305 periodically offer, transmit, and/or force
updates to the software (e.g., the example machine-readable
instructions 1032 of FIG. 4) to ensure improvements,
patches, updates, etc., are distributed and applied to the
software at the end user devices.

[0080] In some examples, an apparatus includes means for
processing an operating state of an endpoint device circuitry
based on operating data of the endpoint device circuitry to
evaluate suitability of the endpoint device circuitry for an
update. For example, the means for processing may be
implemented by processor circuitry, processor circuitry,
firmware circuitry, etc. In some examples, the processor
circuitry may be implemented by machine executable
instructions such as that implemented by at least blocks of
FIGS. 1-3 executed by processor circuitry, which may be
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implemented by the example processor circuitry 1012 of
FIG. 4, the example processor circuitry 1100 of FIG. 5,
and/or the example Field Programmable Gate Array (FPGA)
circuitry 1200 of FIG. 6. In other examples, the processor
circuitry 1s implemented by other hardware logic circuitry,
hardware implemented state machines, and/or any other
combination of hardware, software, and/or firmware. For
example, the processor circuitry may be implemented by at
least one or more hardware circuits (e.g., processor circuitry,
discrete and/or integrated analog and/or digital circuitry, an
FPGA, an Application Specific Integrated Circuit (ASIC), a
comparator, an operational-amplifier (op-amp), a logic cir-
cuit, etc.) structured to perform the corresponding operation
without executing software or firmware, but other structures
are likewise appropriate.

[0081] In some examples, an apparatus includes means for
determining a value of an NFT. For example, the means for
determining may be implemented by circuitry, etc. In some
examples, the circuitry may be implemented by machine
executable 1nstructions such as that implemented by at least
blocks of FIG. 3 executed by processor circuitry, which may
be implemented by the example processor circuitry 1012 of
FIG. 4, the example processor circuitry 1100 of FIG. 5,
and/or the example Field Programmable Gate Array (FPGA)
circuitry 1200 of FIG. 6, executing in conjunction with
memory 1014 and 1016. In other examples, the circuitry 1s
implemented by other hardware logic circuitry, hardware
implemented state machines, and/or any other combination
of hardware, software, and/or firmware. For example, the
circuitry may be implemented by at least one or more
hardware circuits (e.g., processor circuitry, discrete and/or
integrated analog and/or digital circuitry, an FPGA, an
Application Specific Integrated Circuit (ASIC), a compara-
tor, an operational-amplifier (op-amp), a logic circuit, etc.)
structured to perform the corresponding operation without
executing software or firmware, but other structures are
likewise appropriate.

[0082] From the foregoing, it will be appreciated that
example systems, methods, apparatus, and articles of manu-
facture have been disclosed to improve determining a value
for an NFT. The disclosed systems, methods, apparatus, and
articles of manufacture improve the efliciency of using a
computing device to assess a value of an NFT. The disclosed
systems, methods, apparatus, and articles of manufacture are
accordingly directed to one or more improvement(s) in the
operation of a machine such as a computer or other elec-
tronic and/or mechanical device.

[0083] Although certain example systems, methods, appa-
ratus, and articles of manufacture have been disclosed
herein, the scope of coverage of this patent 1s not limited
thereto. On the contrary, thus patent covers all systems,
methods, apparatus, and articles of manufacture fairly fall-
ing within the scope of the examples of this patent.

What 1s claimed 1s:
1. An apparatus comprising:

a clout analyzer to determine a clout value for a creator of
a digital collectible;

a popularity analyzer to determine a popularity value of
the digital collectible; and

a valuator to aggregate the clout value and the popularity
value 1mto an aggregated value for the digital collect-
ible, to normalize the aggregated value and assign the
normalized aggregated value as an assessed value for
the digital collectible.
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2. The apparatus of claim 1, comprising a converter to
convert the digital collectible into a non-fungible token
(NFT) having the assessed value.

3. The apparatus of claim 1, comprising an exclusivity
analyzer to determine an exclusivity value for the digital
collectible, wherein the valuator i1s to aggregate the exclu-
s1vity value with the clout value and the popularity value.

4. The apparatus of claim 3, wherein the exclusivity value
1s a number of copies ol a non-fungible token (NFT) to be
generated from the digital collectible.

5. The apparatus of claim 1, wherein the clout value
comprises an aggregate measurement of a plurality of fac-
tors contributing to influence of the creator, the plurality of
factors including a number of social media followers of the
creator.

6. A method comprising:

determining a clout value for a creator of a digital

collectible;

determining a popularity value of the digital collectible;

and

aggregating the clout value and the popularity value nto

an aggregated value for the digital collectible, normal-
1zing the aggregated value and assigning the normal-
1zed aggregated value as an assessed value for the
digital collectible.

7. The method of claim 6, comprising converting the
digital collectible into a non-fungible token (NFT) having
the assessed value.

8. The method of claim 6, comprising determining an
exclusivity value for the digital collectible and aggregating
the exclusivity value with the clout value and the popularity
value.

9. The method of claim 8, wherein the exclusivity value
1s a number of copies of a non-fungible token (NFT) to be
generated from the digital collectible.

10. The method of claim 6, wherein the clout value
comprises an aggregate measurement ol a plurality of fac-
tors contributing to influence of the creator, the plurality of
factors including a number of social media followers of the
creator.

11. The method of claim 6, wherein the clout value
changes over time based on at least one of social media
activity of the creator and others who interact with the
creator.

12. The method of claim 6, wherein the popularity value
comprises an aggregate measurement ol a plurality of fac-
tors contributing to popularity of digital collectible, the
plurality of factors including a number of social media likes
of the digital collectible.

13. The method of claim 6, comprising aggregating an
experience value of the creator with the clout value and the
popularity value.

14. The method of claim 12, comprising applying one or
more scoring weights to one or more of the clout value and
the popularity value before aggregating the clout value and
the populanity value.

15. The method of claim 14, comprising adjusting one or
more of the scoring weights based at least in part on one or
more current events.

16. At least one non-transitory machine-readable storage
medium comprising 1nstructions that, when executed, cause
at least one processing device to at least:

determine a clout value for a creator of a digital collect-
ible:
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determine a popularity value of the digital collectible; and

aggregate the clout value and the popularity value into an
aggregated value for the digital collectible, to normal-
1ze the aggregated value and assign the normalized
aggregated value as an assessed value for the digital
collectible.

17. The at least one non-transitory machine-readable
storage medium of claim 16 comprising instructions that,
when executed, cause at least one processing device to at
least:

convert the digital collectible 1into a non-fungible token
(NFT) having the assessed value.

18. The at least one non-transitory machine-readable
storage medium of claim 16 comprising instructions that,
when executed, cause at least one processing device to at
least:
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determine an exclusivity value for the digital collectible
and aggregating the exclusivity value with the clout

value and the populanty value.
19. The at least one non-transitory machine-readable
storage medium of claim 18 comprising instructions that,
when executed, cause at least one processing device to at

least:
aggregate an experience value of the creator with the clout

value and the popularity value.

20. The at least one non-transitory machine-readable
storage medium of claam 18 comprising instructions that,
when executed, cause at least one processing device to at
least:

apply one or more scoring weights to one or more of the

clout value and the popularity value before aggregating,
the clout value and the popularity value.
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